
Math Myths

Busted? Confirmed? More 
evidence needed?



Myths

• Commonly held beliefs 
• At CAMPPP, we’ve been working to “bust” 

or “confirm” beliefs that we hear may be 
inhibiting or enabling strategic 
mathematics improvement actions in 
various parts of the province 



Myth: The closer together the numerator and 
denominator of a fraction are, the bigger the 
fraction.

• Counter-example: A: 5/4 and B: 5/3. A’s numerator 
and denominator are closer together than B’s, yet 
5/4 is not bigger.

• When I was thinking about this myth I was only 
thinking about comparing fractions with the same 
denominator...the problem is that if we allow 
students to compare in that way they may transfer 
this generalization to fractions with different 
denominators and run into difficulty
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Myth: The closer together the numerator and 
denominator of a fraction are, the bigger the 
fraction.

• It depends on if it is a proper or improper 
fraction. 92/90 (two away) > 89/90 (one away)

• Close numerators and denominators are close 
to 1, but improper fractions can be larger. 

E.g., 500/3 > 3/3
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• The closer together the numerator and 
denominator of a fraction are, the closer 
the fraction approaches one -
from below one for proper fractions
1/6   2/6   3/6  4/6   5/6   6/6
or from above one for improper fractions
10/6    9/6    8/6    7/6    6/6

Another way to say this …
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Clarifying - Fractions Can be 
Greater Than 1.
• Curriculum Policy:

“count forward by halves, thirds, fourths, 
and tenths to beyond one whole, using 
concrete materials and number lines (e.g., 
use fraction circles to count fourths: “One 
fourth, two fourths, three fourths, four 
fourths, five fourths, six fourths, …”)”
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Clarifying - Fractions Can be 
Greater Than 1
• Curriculum Policy:

describe multiplicative relationships 
between quantities by using simple 
fractions and decimals e.g., “If you have 4 
plums and I have 6 plums, I can say that I 
have 1 ½ or 1.5 times as many plums as 
you have.”
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• ,…     Unit Fractions

•

• , …Improper Fractions

• ,…Mixed Numbers 



Myth: The best way to accommodate 
students with learning disabilities is to break 
a task down into very small steps.
• CAMPPPer:

“Very small steps remove the thinking from the 
question. The teacher does the thinking to create 
the steps and the student executes the steps. 
Students with memory issues (or not) won’t 
remember the steps next time  - there is no 
connection to other areas of math for them to fall 
back on either – just a recipe to follow.”
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Myth: The best way to accommodate 
students with learning disabilities is to break 
a task down into very small steps.
• An Adobe Connect participant, said, “I think 

suggesting that there is one 'best way' to 
meet the learning needs of all students with a 
learning disability does not honour that all LD 
students have a very individual learning 
profile. Sometimes I think breaking down a 
task can reduce student ownership for 
thinking, so I'm always cautious in using this 

approach.”
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Another way to say this …

• The best way to accommodate students 
with learning disabilities is to know what 
their strengths and challenges are, and 
accommodate accordingly.
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Clarifications
• “Chunking” is a strategy used to improve 

memory performance by organizing disparate 
pieces of information into meaningful chunks.

• “Scaffolding” is an instructional strategy used 
to facilitate student’s learning by building on 
their prior knowledge. Scaffolding often 
involves posing strategic questions and 
providing descriptive feedback.   
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Clarifications

• Neither chunking nor scaffolding means 
breaking tasks down into very small steps.
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Myth: Focusing on instructional strategies 
during professional learning will naturally 
provide opportunities for deepening 
specialized content knowledge for teaching 
mathematics.
• “Instructional strategies are a ‘delivery system’ 

that could help deepen understanding of math, 
but not necessarily. For example, someone 
could use a think-Pair-Share, but the group 
doesn’t stretch/deepen their knowledge of 
math.”
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Myth: Focusing on instructional strategies 
during professional learning will naturally 
provide opportunities for deepening 
specialized content knowledge for teaching 
mathematics.
• An Adobe Connect participant said: I think there 

would need to be an intentional focus on how 
specific instructional strategies could support 
student understanding of a concept in order to 
develop specialized content knowledge. I guess 
I'm saying the instructional strategies focus 
wouldn't be sufficient.
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Another way to say this …

• To deepen specialized content knowledge 
for teaching mathematics, it is more 
effective to focus professional learning on 
a targeted content area in conjunction with 
high-yield strategies.
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Myth:  Open questions cannot be marked
objectively.

• Generally agreed upon. For example,
– “Teachers will have already anticipated some 

student responses (basis for assessment)
– Marking will be based in part on how well a 

student has justified thinking
– There will still be an element of mathematical 

correctness to consider
– If an answer is unclear, the teacher can probe

for understanding
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Myth: Fractions are always parts of a 
whole.
• Many traditional North American resources 

explicitly ask us to think about fractions as 
part to whole relationships. E.g., 

“represent fractions using concrete materials, 
words, and standard fractional notation, and 
explain the meaning of the denominator as the 
number of the fractional parts of a whole or a 
set, and the numerator as the number of 
fractional parts being considered”

Curriculum Policy
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• Our current research is suggesting that a 
broader understanding (beyond part-
whole) is involved in teaching and learning 
fractions

• Our students bring all of these to the table 
when we teach fractions, and we, 
ourselves flip amongst the various 
meanings, often unconsciously

More Work Needed - Fractions are 
always parts of a whole.



We Can Say
• Fractions are more than just part-whole 

relationships.
• Context determines how you understand  

fractional relationships.
• Research has uncovered at least five 

ways of thinking about fractional 
relationships. See Math for Teaching: 
Fraction Meanings for detail.
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• “Like anything, if you teach it in isolation, it 
may only be used in isolation.”

• “Fractions can be applied in all other 
strands.”

Myth: A mathematics topic e.g., Fractions 
can be taught effectively over a period of 
time rather than in a concentrated 
timeframe.
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• “The division of the math curriculum into 
strands is artificial – there is a lot of 
overlap. Students need a point of focus to 
develop understanding and know that they 
are learning. A better focus than, say, 
fractions, would be a big idea such as 
“Numbers tell us how much or how many.’”

Myth: A mathematics topic e.g., Fractions 
can be taught effectively over a period of 
time rather than in a concentrated 
timeframe.
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Myth: A mathematics topic e.g., Fractions 
can be taught effectively over a period of 
time rather than in a concentrated 
timeframe.
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Myth: Using a blend of observation, 
conversation, and product is a viable way to 
collect Assessment of Learning data.

• General agreement
• See the Mathematics Curriculum 

document
• See Growing Success
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Myth: All lessons should be 3-part lessons

• Two perspectives:
– “I put CONFIRM because I think that any 

worthwhile lesson offers students an 
opportunity to activate prior knowledge, 
discuss with their peers and then consolidate 
their learning.”

– “I would say BUST this myth, as there are 
times when extra practice and consolidation is 
the goal of a lesson.”
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Myth: All lessons should be 3-part lessons

• The 3-part lesson structure does NOT call 
for all lessons to have the same type of 
learning goal. In fact, we think there are at 
least five types of lessons…
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MATCH 
Template
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MATCH 
Template
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MATCH 
Template

l
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MATCH 
Template
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Three-Part Lesson Designs
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5 Designs
1 overview

What’s the 
Same? 

What’s 
Different?



How Do Accommodations Connect?

• What sorts of accommodations would you 
plan for each part of one of the lesson 
types?
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How Does Questioning Connect?

• Where in these 5 Lesson Design 
Templates would teachers pose questions 
that invite:  
a. evaluative listening? 
b. interpretive listening?
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Acting Strategically

Examining Our Current Reality



Why Is Current Reality Important?

• Prevents spending energy/resources on non-
existent problems

• Helps target activities more precisely
• Provides motivation for continuing what’s making 

a positive difference
• Provides impetus for shifting practices that aren’t 

helping quickly or significantly
• Helps justify our work based on what we know is 

true rather than just what we think may be true



Evidence of Current Reality
• Not just an opinion
• Facts and data
• Observable – things you see, 

conversations you have, products you 
collect

• Based on deep understanding of whatever 
is being monitored

• Connected to an important goal



What Are Examples of Important 
Goals?
• It Depends …

… where you 
are working 
with respect 
to the 
Instructional 
Core



Important at the Learner Level

• Do I understand what I’m being taught?
• Am I engaged in learning this?
• Am I confident?
• Will I have a chance to

show my teacher that 
I know this or get 
individual feedback on 

this?



Student Learning Measures
• Observations

– Academic engagement, accommodations
– Attendance
– Engagement; classroom dynamics

• Conversations
– Class and student profiles 

• Products
–EQAO reports
–Report cards



Monitoring Engagement 

• “If students aren’t engaged, they’re not 
learning, plain and simple, so knowing 
whether or not students are engaged, of 
course, is mighty important.” Jim Knight



Engagement Form – Jim Knight
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Important at the Classroom Level 

• How are the instructional shifts I am trying 
impacting my students’ learning? 



Measures of Teacher Practice
• Observations 

– Classroom visits
• Conversations 

– interviews with students 
– listening to teacher co-planning

• Products
– Lesson plans
– Evidence/data about teacher efficacy, and 

student engagement and achievement

Types of questions posed

http://people.ehe.osu.edu/ahoy/research/instruments



Posing Questions to Evoke and 
Expose Thinking

• What type of listening do the teacher’s 
questions support
 Evaluative listening?
 Interpretive listening?
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At CAMPPP

Learning Wall
for Fractions

Assessment 
Portfolio

K-12 View of
Fractions

Accommodations

5 MATCH
Templates

Why Students 
Struggle 
with Fractions

Triad Matching Tasks

Thursday 
Carousel



Your Actions

Now
• What action will you take?
• What do you expect?

Later
• What really happened?
• What will you change?



Your 2012-13 School Year



Important at the Board Level
• Are we making progress towards 

our BIPSA? For example:
– How are we closing gaps?
– What are our areas of 

strengths and needs as 
evidenced by our
school visits?

– Are our professional learning / coaching activities 
helping teachers continue to shift their practices to 
improve student achievement?



Important at the School Level 
• Are we making progress towards 

our SIPSA? For example:
– How are our struggling students 

improving?
– What are our areas of 

strengths and 
needs as evidenced by our 
classroom visits?

– Are our professional learning / 
coaching activities helping
teachers shift their practices?



Important at the Ministry Level 
Are we closing gaps?
Evidence:
• Graduation rates
• Achievement by student groupings
Actions:
• Targeting of boards for supports of 

Schools in the Middle, CIL-M 
projects, Intermediate Years 
Projects, etc. 

• Development of Gap Closing 
resources



Important at the Ministry Level 
Are we increasing student 

achievement?
Evidence:
• Annual EQAO results Grades 3, 6, 9
• National and international assessments
Actions:
• Hosting  provincial professional 

learning activities
• Funding multi-year School College 

Math Project

e.g., Math CAMPPP



Important at the Ministry Level 

Are we increasing public 
confidence?

Evidence:
• Media
• Letters to the ministry
Actions:
Creation of www.mathies.ca



www.mathies.ca
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Keep Connected
www.edugains.ca

and
www.mathies.ca
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